Enriched libraries were sequenced using the HiSeq platform (Illumina, USA) as paired-end 75 base reads according to manufacturer's protocol. Sequencing reads that failed quality filtering were removed using the Illumina GA Pipeline. The mean coverage of the exomes was 74x times. The descriptive exome stats are listed in Supplementary Table 1. The Burrows-Wheeler Aligner (BWA) (Li and Durbin, 2009 ) was used for alignment to the human reference genome build hg19, followed by the removal of PCR duplicates using Picard (http://picard.sourceforge.net). The variant calling was performed in target+/-100bp regions. For the variant calling samtools (samtools version 0.1.17) ) and GATK Unified Genotyper (GATK version 1.1-5) (McKenna et al. , 2010) were used. For each sample, an all-sites BCF was created with samtools mpileup then variants (SNPs and Indels) were called by bcftools [http://samtools.sourceforge.net/samtools.shtml].
are preferred if sites are in both call sets. The variant calls were annotated using vcf-annotate for following information:
-earliest version of dbSNP containing this call -dbSNP 132 rsIDs -1000Genomes population allele frequencies
The 1000Genomes frequencies are taken from the June 2011 data release, described on the 1000 genomes site as "Genotypes for 1094 individuals for the May 2011 snp calls from the 20101123 sequence and alignment release" [http://www.1000genomes.org/data]. Additionally a number of functional scores were annotated in order to aid the filtering of variants.
Variant Filtering
We used in-house software to dynamically filter candidate variants on the basis of the autosomal recessive inheritance. Depending on the pedigree structure we looked for either homozygous or two functional heterozygous changes in the same gene. The filtering was done very stringent, we filtered following variants out: present in dbSNP132, present in 1000 genomes, synonymous and other non-coding variants apart from essential splice site changes and not present in remaining UK10K rare disease cohort (at the time of the analysis 322 exomes). All variants were checked also to be not present in the NHLBI Exome Sequencing Project (ESP) database. We reduced the number further down to the disease causing ISPD mutations by considering variants in the 7p21 disease locus.
Western-Blot
30 ug of proteins, extracted in sample buffer consisting of 75 mM Tris-HCl, 1% SDS, 2-mercaptoethanol, plus a cocktail of protease inhibitors (Roche), were resolved using a NuPage Pre-cast gel (4-12% Bis-Tris; Invitrogen, UK) and then transferred electrophoretically to nitrocellulose membrane (Hybond-ECL, GE Healthcare, UK). Nitrocellulose strips were blocked in 3% BSA (IgG and protease-free, Jackson Laboratories, USA) in Tris-buffered saline buffer, and then probed with anti-mouse α-DG IIH6 (Millipore UK, cat,05-593) and VIA4-1 (Leica, USA, 1:50) and anti-mouse β-DG (Vector Labs,UK) at room temperature.
After washing they were incubated with the appropriate biotinylated secondary antibody followed by a HRP-streptavidin (Invitrogen). All the incubations were for 1 hour at room temperature. Membranes were visualized using chemiluminescence (ECL+Plus,GE Healthcare, UK).
Supplementary results
Case 1 is a 21 year-old female of Turkish origin. She was born preterm at 32 weeks gestational age with a birth weight of 1780 grams. She developed neonatal necrotising enterocolitis, at which time elevated CK levels above 2000 U/l were obsverved. Independent ambulation was achieved at 16 months, but she always crawled up stairs and fall frequently. At the age 2.5 years she had febrile seizures. Later at the age of 3 years she had an episode of spontaneous myoglobinuria. On examination at 3.5 years of age proximal muscle weakness with a Gowers' sign was observed. Muscle bulk was normal, and there were no contractures at that time. Deep tendon reflexes were elicitable. Cognitive development was normal for age. At the age of 7 years she had few episodes suspicious for absence seizures. She remained independently ambulant until the age of 12 years. On examination at 16 years she could only stand with assistance and had very limited arm abduction. There was evidence of generalised muscle hypertrophy including the tongue. There were contractures of both Achilles tendons but no of other joints. At the age of 19 years an echocardiogram revealed a mild decrease in cardiac function with a fractional shortening of 27%. A 24-hour electrocardiogram revealed sinus tachycardia without evidence of dysrhythmia, and treatment with Isoprolol was started. Forced vital capacity at 19 years was 85% of predicted levels and peak cough flow was 200 litres/min. Case 2 is a 14 year old female and cousin of case 1. She is the second child of healthy, consanguineous Turkish parents. Pregnancy, birth and neonatal history were uneventful. She achieved sitting at the age of 8 months. First concerns were raised at the age of 10 months due to difficulty in bearing weight.
She commando crawled at 12 months and walked at 14 months. A Gowers' sign was observed at 18 months, and CK at that time was elevated at 1800 U/l.
On examination at 3.5 years she demonstrated a hyperlordotic posture and had positive Trendelenburg and Gowers' signs. Deep tendon reflexes were present. Cognitive development was normal for age. At the age of 5 years she was only able to walk 50-75 metres and was no longer able to climb stairs.
Examination at that time revealed hypertrophy of the muscles of the thighs and calves and of the tongue. Subsequently, she developed joint contractures and lost independent ambulation by the age of 12 years. At that time mildly reduced left ventricular heart function was noted, and treatment with Captopril started. Motor nerve conduction velocity of the left peroneal nerve was normal (63.3 m/s) at 13 years of age. MRI of the brain at the age of 13 years was normal.
Case 3 is a 4 year-old female and the sister of patient 2. She sat by 6 months and walked by 14 months of age. On examination at 4 years of age, she had a hyperlordotic posture and positive Trendelenburg and Gowers' signs. She had evidence of pseudohypertrophy of the calves. CK was elevated up to 9097 U/l. Heart and lung function were normal. Motor nerve conduction velocities of the peroneal nerves and sensory nerve conduction velocities of the sural nerves were normal at the age of 3.5 years. Visual evoked potentials were normal.
Case 4 is a of 7 year-old female of Scottish origin. The pregnancy, delivery and neonatal periods were uneventful. Her speech, cognitive and fine motor developments were adequate for age, and she sat independently at 8 months. First medical attention was sought by the parents who noticed an inability to bear weight at 16 months of age. CK levels were elevated up to 6000 U/l, and a muscle biopsy demonstrated dystrophic muscle. She did not crawl or bottom shuffle or pull-to-stand until the age of 3 years, at which age she could roll, come up to sitting from supine and cruise around bottom shuffling.
Upper limb strength was good and she could lift toys above the head. She never acquired independent walking but has been able to use a self-propelling wheelchair. She has developed progressive hip, knee and ankle contractures. At 5.5 years she had uncomplicated squint surgery at the left eye for esotropia. Currently at 7 years of age she is non-ambulant but has antigravity muscle strength in the upper limbs. She has 90 degrees hip flexion contractures but can stand whilst holding onto objects. Her heart and lung function are normal.
her legs as much as other infants of the same age. She sat at 9-10 months, stood with support at 18 months, and walked at 22 months. CK was elevated over 5000 U/l, and muscle biopsy at 1 year of age was dystrophic. A brain MRI performed at 1 year was normal. Clinical examination at 4.5 years showed subgravity neck and trunk flexion. Otherwise her muscle force was antigravity. She could jump a bit and rose from the floor with a Gowers' manoeuvre. She was normocephalic, and her cognitive, speech and fine motor development were normal for age.
Case 6 is a 8.5 year-old male of Caucasian origin. First concerns were raised at 6 months of age due to a squint and subsequently the oculomotor apraxia was diagnosed. During the following clinical work-up multiple cerebellar cysts were documented on brain MRI, and CK levels was elevated above 1500 U/l .
A muscle biopsy at 16 months was dystrophic. From the developmental perspective he sat with support at 8 months and started to walk around furniture at 15 months. He was diagnosed with severe oculomotor apraxia at 6 months of age and subsequently diagnosed with severe myopia. At the age of 4 years he had axial weakness with subgravity neck flexion and proximal hip girdle power, with stronger antigravity strength in the remaining muscles . He arose from the floor with a Gowers' manoeuvre . Ophthalmological exam revealed limited abduction bilaterally with nystagmus at the extremes of gaze and an intermittent, alternating convergent squint. At his last clinical assessment at the age of 7 years he demonstrated further improvement. He walked independently with a waddling-type gait.
Case 7 is an 18 year-old female of Caucasian origin. Hypotonia and difficulties breastfeeding were observed during infancy. She had delayed motor milestones and started walking at 2 years of age. At the age of 3.5 years she had Gowers' sign and mild calf hypertrophy. CK levels were noted to be 40 times normal values. She lost ambulation at the age of 12 years. She is currently 18 years old and has severe contractures of the hamstrings and Achilles tendons. She is wheelchair-dependent and has subgravity proximal arm strength and antigravity distal arm strength. She is able to write, use a keyboard, and handle a joystick of her electrical wheelchair. She has prominent hyperlaxity of shoulder joints with recurrent dislocations. A brain MRI was normal.
Nocturnal hypoventilation and decreased left ventricular ejection fraction (45%) were diagnosed at age 18 years.
Case 8 is an 11 year-old female of Caucasian origin. She walked at 18 months and had always found stairs difficult, was managing one step at a time and needed to hold on the handrail. She presented at the age of 6 years with motor difficulties although more subtle motor difficulties were noted by the age of 3 years. CK at 6 years of age was 5841 IU/l. She has some mild learning difficulties and required additional support in mainstream school. Currently at 11 years of age, she remains ambulant. On examination she had a waddling-type gait and arises from the floor with a Gowers' manoeuvre. She has muscle hypertrophy of the calves and thighs and mild Achilles tendon contractures. A brain MRI performed at the 7 years of age was normal. The last echocardiogram at 9.5 years showed normal heart function.
Case 9 is a 23 year-old female of Caucasian origin. She had evidence of hypotonia and poor feeding during infancy. She sat at 6 months and started walking at 18 months. She was diagnosed with strabismus at 6 months of age and subsequently diagnosed with severe myopia. At 10 years of age she could not arise from the floor independently. Her cognitive function was formally tested and found to be at the lower end of the normal scale (IQ of 89). Currently she can walk a few steps indoors holding on, and has difficulties in turning and transferring. Swallowing difficulties with bulky food is present. Forced vital capacity was reduced at 49% predicted and polysonmography revealed desaturations. Echocardiogram showed normal heart function, and a 24h electrocardiogram revealed sinus tachycardia with a mean heart rate of 96/min. 
Supplementary

BAIT_SET:
The name of the bait set used in the hybrid selection.
GENOME_SIZE:
The number of bases in the reference genome used for alignment.
BAIT_TERRITORY:
The number of bases which have one or more baits on top of them.
TARGET_TERRITORY:
The unique number of target bases in the experiment where target is usually exons etc.
BAIT_DESIGN_EFFICIENCY:
Target territory / bait territory. 1 == perfectly efficient, 0.5 = half of baited bases are not target.
TOTAL_READS:
The total number of reads in the SAM or BAM file examined.
PF_READS:
The number of reads that pass the vendor's filter.
GC_DROPOUT:
A measure of how under covered >= 50% GC regions are relative to the mean. For each GC bin [50.
.100] we calculate a = % of target territory, and b = % of aligned reads aligned to these targets. GC DROPOUT is then abs(sum(a-b when a-b < 0)). E.g. if the value is 5% this implies that 5% of total reads that should have mapped to GC>=50% regions mapped elsewhere.
